Effects of cholesterol and oxysterols on gap junctional communication between human smooth muscle cells.
Intercellular communication is considered to play an essential role in maintaining and controlling cell growth, cell differentiation and homeostasis. Cell-cell communication can be regulated by factors that influence gap junctional function. In this study it was demonstrated that cholesterol and oxidized cholesterol have the potential to modulate gap junctional communication between human smooth muscle cells in an opposite way. Cholesterol supplementation to human smooth muscle cells resulted in an increase of gap junctional communication up to 130% with regard to the control values. However, autooxidized cholesterol inhibited gap junctional communication more than 40%. Testing of several pure cholesterol oxidation derivates on gap junctional communication demonstrated that all of them were capable to inhibit intercellular communication in the order 25-hydroxycholesterol greater than cholestan-3 beta,5 alpha,6 beta-triol greater than 7-ketocholesterol greater than cholesterol 5,6 alpha-epoxide. The cell-cell communication-inhibiting potency of these oxysterols is in accordance with their atherogenic potency. This implies that cholesterol oxidation products, instead of pure cholesterol, can be promoting factors in the atherogenesis by influencing gap junctional communication between arterial smooth muscle cells, the target cells of atherosclerotic lesions.